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« *J tt . IS^faRC^UTffl^U, ff±t,v>|^a«T?tt. OdB 

tt- fitTXt*0lCSR«T * «fc S * •< 5 i7Rtf«ttft * 7 

*v*X. JCff-^Att. &RBX S 1 2 <0« tttt (a V&&n 
- A £ - 2 7 4 B RfSfflT * . * ffi ^ ^ A tt . C<&J5«3-A 

fcftway. coa-AufcH^r f FTtsE^t*. 5 1 2 is <o 
zeattw&tfx^i^i-y^ya-y h6 6tt. u £ a - 

K©**ttefcJ*U-C (x». yn> IS fe Jfc «S L . 

1&<8Z *vfc*?*:7 - K <Dtt*7 U -<A/ ft *>T (xn. yn) fl © x 

-yjvtstnrz. ^©jtttt* »j. v f essi* u x 



ftfiua 82-502932 (8) 
Afvraiofflfc. «a i t7 5 A26avfl;*^T : A26' <& 
* ^ << x?-9 tsar*. &v>x, w^^^f^Afct, * 

* T y r 4 II fcn T . RlS^f All. 2-3<3/Jgt#ROX7«y 

xirrv^&i/«4s=i-Afc£t7J&y. ^^yT^oJSffl*^ 
AKo^xg^fc*?ic«-»i&fiii»ac«:fc:fc-tt6* -r s > *r % * 
tt«T n&tf«#o *«ff * tt#r * . C0>.«ic#^x. ifefi* 

BG3BUfc9 :r -*%£.*Si:T*. * ft , ;©f-* tt 4 P3 ffl 7* o 

« 1 » tt*8 X V 3 ffl* UTS ©T & . WWtt*? U^/U 

T«*««*filt2^y l-t«ftr4*^li. 180' <B#*f 

i/K*/xj5»ftfi#fcK2e*K&{ifett#ufcv>«.ifc#tt. - 



2 8 d b r x 0 ■ o««»(i«o{3^t i,T3-K<tiiv6. # 

*J H 2 y hO^fflft^^Tft^fcftgri. 

«4Te«Ott. r A tf* to J 4 X&. v-m* a 

snfcffl^usoxjStffcj^raic^uxrau^-^tffffLx 

»»*^AUJ:o-C«5fe**vfc«^^ev^-C, 
«ft4ft«t3-KftH. ft04T0«*tt. 0* CD *8 to « 

CAT?. 2-3-«*5FA|»icie«0 > «r if&Ur &. 

3 0 0 «»a 4 0 048^«»J»(R^/H«lp«»U^A/C52ey h 
£ « fc « L . :ntJ: V . 2-5flj-trAHt;»6 OO kTv f-/ 

V £ k £ X»jfc* AS^tfWJi:^*-^ hfc*?nXje3F«fi#(JjC 
«■« *»TIS#T &Cfc<3X€*fc's/h0)«r (0-15) A tfflt 
£ U *< (0-6 3d 8) K W + * 7= - * fcKtS^r A^S(3r 

fa :t«t« 6t'y h <z> j& r « z> i"<;i/fctt#-r*fc*>©* 



*ffiV'X|*fiJ5q?#Syi:*«tt*fttlfi#raz*<0Xfc* y K 

U < . 0<<&Axy;/ttWen:tffcoXWv*LM<Ott/*x}5& 
t» X 4> J: ^ . J8Ba-Ki:»^< FFTORfft / ^x 

f-i'ojittttraiytfT'iact^Te*. x, « ^ d * * * 
fett»T4^ttit6wufttti;, ffiaic5i£^i. 

»<*^rfi<Oli. — «0 V F**S«<DB«X A . FFT%W3S 
««Mfef5*^Ct^J:r>Xfflfi£*#v&. WWRl/Jaider/l/^y 

u^yfijg^^v^/ncfc-v^xxa — H^n^. f t > * ^ y ^ 
Xit. is mm * t s . ttM r a -c>. <o » « t ttT e -tt * . 99 
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tl tf & & & V* . ©0. Ebli, B E R & Jfi ^ W fl E R ( B £R)o 

* y * * < * » r a « -* « a / f v hT*j, 

R%igf*T*fc«tci*. y^x^«?jcr*fc-3»vT. as « re e> 

* n a * -c . & f a ? - # * % , a , 6 00 bp 

7, 2 0 O b p a . 4, BOObps. 2. 4 0 O b p a . 1. 
200b P t. flF*<DttR-0»T*<tt6. t£ -> T . tt ^- * 1* , J 



«^OGG2-502932 (9) 

A * />* * } *>» C t> m T 31 8* ^ * * A <5 . fi£ o X , /"< 9 > J* » * 

77 K<yi/felS£rs**/A^Alt. * Jfc 91 7 =f y XLIZ&S < 
t/O-C. &{&©Htt;&0>fi}l3fc2tf*. K 6 » «u # # *( 7 ;u :f 

tssftfl & »«)TK * & <o* />» *a « n a u/ra 

®-jfc©fcic«ffi^XWft>>*«#Ut:v**cfc*&f*l**nfc 
. # I* « % ffl L . # *F 1H * * * . * # * 7 a> u x 

A<OffittttfcR93tt. 18 6 — 3— ^. J. ¥lley and 

Spn«aUS©rtir«a«fta<&Wtt« * Sifi f8 (Information Theory 
And ReU.ble Covauni e« t ion ) J i BT 4^7^- (Gal lac bar) 0C 



* Ifc « JS tt , i * » 3 - K (Atxv-^jEojft.txjfea) 

Si!t04f<ffi>>fXi/'< < «/uisr6*-c<ii4<oqSr«y-<'X7n7 fe 

# R W W # * ^t.>?SJSfllK.ffiv**ttj0<OW&3*i£«:. 3c 0) itf 
V T * 6 . 

(1) *«»U»^T^«5yYX€rHSL*LTKfffoAX*«r 



(2) L. { C CC^ttt^ 

K rt . O. 2. 4, 6. 6 X I* 8 £ v h ) ^-r-jrail/ji^Kfe 

Wilt*. U9-/100, OOO^^Ta^f-^x^ 
>hti5fitHi.K4fi^«K»Jkl:i:,T*tt^Xtj|l* 
-*-*Cj:lCJ:!JftftfctV«. 4 B E R tt. EMS^kSfctiSfifcO 

h « » » * £ *0 to t" & * **? # * « Z> U ^ * ft j£ «h«. 

fli»ililT^4f-f"xi/ * hO«St0t^i!tST«!S(/ 

(4) 4^fty*^C-?^t. «^ncB7*^»l/^A/&tf 

(5) «:6jft»4a^ntj,xj:aAry74 w 

(6) flfflT?**tt^^Aft***r. *35*:::*er<*$j&tt* 
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JB_L 

N i N » - N i P M P (N, ~ N,) 

0 0 

* 2 12 KP(Z-4)«4/fcf 5/ S 

Si 19 »P(4-5)s7/t' v h 

6 1 2 0 «P<5-6)=10/ ^ v h 

BJLflUB 

Hi N.-N, P MP(N,-N.) 

O 0 

22 6 HP(0-Z) = 3/e y h 

42 18 HP(Z-4)«G/ t' 3/ f> 

51 2 8 HP(4-S)-ll/tf * h 

61 4 4 KPC5-6)-15/ tfy f 

p. - p. 



MP(Ni~N,)« 



fit. p.Atfp.n, ttKiN.at/N.of^fiM^ea 

»S«)*ft5^2-Cfe4. BERii, ^'Jty MIBffWTtfiloJ: 



?5SIB3 62-502932 (10) 

fftttt f AKtfT *<fc#ft«»l±. Hftftfft f Bti^t * 

y *» ip nc . tv^iott. fKs»&«a^XK(fi)«fi 

B t> t' v M'KDSTUTK/^^OifiSti. « * »< . 
N(fi)&tfN(fB)tt. tti:f-^fefi»Uti^;ft^«ftii 

MP(0-2)«3/t;y ht»4fr6T*«, -t *v » . i> X t> A 
II. 4»ttOtt»<c«aii&Atca»^-C. 2tf v hf f -4»xi/> 

X 5> A I* . 6*ffiC0«»6»a»BtC«ua-C. 2t*vhf r - 



M u t ft 6 . 

c c -e 6 * ft J: 3 t. j/A?Ait, a * o » & « e w 

* T m ti D X h- t^SUB: C tf> 4- rxti(ahop)j . £ — 9 x. U * 

8 7fi0K*l. rf?*t ft */7 <0£<Httft * J* in * A T v> ft v> . ti 
*«Wfc«ftT*c9izfi5r-Cliftvv. 

At^Urvifi, ;<0t^N^7Att. A ffi <B « 35 U ^ /I/ £ « 

%2*v*. * # * > h o»» atj ft , n •> > h s>««r ts** a n . 

««*Jte ft £3fcl*. *Jffl*Tfgft«»rf#e 



Jfli. «ffi?ItSft*^ tt&ttr*Xfi V<fi,K p( m 
M P ( m » x+ Uv^«J!jj»\«jyat & 

* * # o * tt . M P ( m o « ) t 9 1 1> D» x B; f Iv J: y /jv * v» g 
tt»SttlC«-r & ift^ ft«Z)ffi«r)#UT* ^ . :M;fti T . kM 

coiry ^^vttjsu e 0 0 o/^-c. ^ > y ra ^ > ^ 

^«?(JIttl 28S VtfTSi. ratRK. J5®F FTtt. 1024 
OA^«:^r«^Hi/«;-Xt*5-L. S^^ISjil 1 2 6 ^ ij ^ 

-c ft a . 

^CD^iEtc A , TKtX£ 4 *v « . 84 K(0| UTS* "slvfcja] 
*1437. 5Hx(0«ttftA^ CfflO^-f^v^B^) 
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» r ft £*fc»3«J «> * &***>rbt!*». -» i: . 

hi. glfflM 5 ViT(8#&y!52Wf 5 >^(g§ (16 8 
•7. 5H t) tt. Hfiv^TW^flSlfiffiffltftDj) 

Hffl*r/.t*. ^niTESTt;fci»-Cg 1 A i; » 2 O * -f « v 

0H*0)Hi2BJR#*fti:, #I2 5-7^«ia%J»a>B9fifl-y>^^l/ 
*7 t v HCJfU 2r)IO«^f3i: 1 1 ' 05fitttfA#£Gft. J6 

ut;ji2wMS>^«fn. * n oo © * ^. n & 

Kj>&fc«>ictt##jfc{a:«£*#<Brfn-ca&ft (2 5 07^5 d # 

* ffi ) . t£ o T , 2?©^/$V<fV>-/^fi?fi[fflfcJfc«tft 

TTESTt*iEr 4^ t^i U , IE Hi * * * S >y*BSTo6flfeS 
r & C £ f* "C 6 ft . 

X t w <*> kj 1a /wtttt^ttcffLfetataittJs^vF^^i/m:^ 

r ttJS S iv ft i t V to ft . ^<B(fcffi*fitt, Affile, VF«B 
»<&»£U:tt. ^2 5UU»*Ev»tt-tlvjW±-C*ft. 3£U. CLOfc 

wart*, 4 kh ioffiffl*i!&©tt«aitit*u < B<tr ft. 

B8Btt. HiftJSlctt^T fttttti&B«:!&tt*:«<D£«ifc» 
®q&Ctffi£tta>£4>fr3KUTi>ft. S 8 H ^M93rntf . /Btf 
I* f • . f f..,i:3-5C!)«f 8 O, 8 22fct*G4>tfjS* 



ftfS03G2-5O2932 (11) 

fvT t« ft • fti^TiCD 2^©fi!f »iai/yttt. *«fcfcM:*Cfc 
i> Ts&» * *v ft . £«B*o?«Utt. ¥Kt**ctKiE«3ivfei> 
l *' L 4 ^ 6 , 1f«9 2&y 3 4 fl)tttt£(D«*«DJfc*tt, * 4 

JC t . 2-3»)«»:^aflShfcxjKyi7 xUt/yitCOV't 
It. »n£W^«J«ifilc**««-9 2 & (j< 9 6 _t 05 S 1 E * x 1 *5 

n & & ? ft . i 05 fi a n J: U ; E^MCD^i^ 

y > * y >sf-r*.fc?icfc km* 1*, aNttRc&v 

ft*«j&ttc5K&rjc^v-//i/A;^iinr. tt(Dirfy f * 6 05 (S 

* # ♦ > :f y >'/2n4, 

ttff<*> i/xt-au. ttffltfiE ew« *m> Tteffli* 

* t « « r s fc^tcK^na^^p^twihTft. 

* ft W I* . »«>S>lf-K«f(!3 7^-Ty h tfflV>T9{tl3» 
»05#55ttfc«E»Tftfc05Tfeft. C«J7,r-7./ MffSBC 
Sc £ ft T v« ft . 

B9attt»8TAtf, W«J/U-Xxi. yl&tf 9 
T#*aj3SivfcJB. 1 . »2at/ff53COi&<SB^»'5v«hTv^ft 
8 3BtwJMtBl!»tt. Wife Ef f 05 MLi&tt 05 I -D K SEW * lv ft 
c 05 « -C tt . C^iflBTi^l 28 5 ft*tt«»fiTPH 

KlOttffl 10 < X i) VCC 



ey (a»tcH#rft«ttJ»«»m:^-cx*>6 

C05ttfli7a-feAjtfSll 0B5tjS?nTt>6. JS 1 0 B fc: 
v»"C. ^«W*^«Se»f,i:. V«A<8 ift <0 f , t u ft * 

iattfJ&2<&rf-H»9n8i*#i loavi 1 2j^js<«*trv>*. 
f , ti utt ft . a (aeKfttt r ft^wttiaos 

}*0>tf#-ci&y. r . u it & & # it . »#i::$!J*Tfttf#T? 

«1 O0C*V»T. f.OS2«tt»n 2lt. f»05Kl 
05 W # 1 1 O tffteCi:a»t*«lSTo«0»BaTo+TPH (8 
i 'J») nftfSBi: ;<DISWT 0 4 TPKIC 1 2 fl 5 'J 

^tt^v^yi/yttratfratfrsnft. tfeoT. r » o«e« x. - 
x.M.tftyyjy^gnft. -ta>ffi-s-o*fc)08c y » *< * is 

X. Bfimof^tSfttihi. f 1 05Jg2E-9- (yi) 05 ft 
(xi) O&WQBsWon&teiZX^-C, 8iy#iS£g 
tnft.tt^X. f ,OJB2E*W{fe«tt, t , 05 JB I E*05 &** 

e s y ^ooar- KB?ratt. > * y- a 05 cja a **no * via 

* t oo«.fc «d e * HL4>-t * u, s tr* woa^JiWc^tt, 

* # — K«jat#ut*E*o(i3 ftftn \z&\.* 'z. tiiz x a % <o-c 
*> ft . 



XAi^ao7 7 ?**c*y^Ao**>yic£ftejK##aiv&. 

f 3 - K i ii 4 . 

SI laiRQTMf. r>ri/-StttJ8l J 3B^y y 

v> & . 

Vli. (3. 3) kf 3-KSH4. 

t-atfy-f 5 >^05«<bfc8ts:rft«fc->uiata£4t7*7i' 

fittftftW^^h.n/OOttKEftMrft^W-cfeft. J&l 2lC»v> 
T, lo<0^»»«. XJt. ftT&a^T. €-4r. 115. 

116. i i 7atvi i 8fl)4-3®ft«uc^we*vT»y. ^ n 

a. ^A.64oo^xo5fti«iifiitft*^>htf. «ft««:«r»c 
«^T«ft«9Mic&j:tiC0«i. itft^«JCfivNT«L*«i&»ic& 

3 - K < A ft 't 5* Kyi/VlcWTftJC^-W^HSl^^^^At^a. 
L Or U U tr b , 3 8 D A ^ O . 1 d BTr^K4krft»^ctt. 
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*8»ff. /AS»fftv^j|8jj.j<5^tt fiar6t7tj|iitBlJ(I> ^ 

aataefcfr**. ^fiNttH^u« e , *fa**,ft,< 



15^80 62-502932 (12) 
a**. ^^/.A©ft^fe«.j«r . *fAim*i 

0-f>f7x^^et, RAM132fer/;tn. CttV.fi, 



« *. 

f/^i/ooi--7iun2ti, i»K«2str 

r"7i<AT«4Mntt/r-y t ^ a:/ | ra _ 4tyUl: ^ t 

KM * *fcfi**D * * v 1 2 8 t , *,mnm**n't v + i 

3 0 t , 32Xxi6^M0^) 8 R AMf7 j / ^ U g U 
V - K * > y * * y (»OM) as»mut«ilT»»*. 
fi«^fD^nt^U8tt. 1 OWH *<B6 B O O 0 

»*^Oty1fH0lt. 20MH»?)3 2 07 < at^. 

SP) T*ft. RO«ai yM33 ^ <ivfc2o{JJtJ|RO 
M^v^rti, 6l9.2xi6^^ ro ^ /l ^ )JtWtfr 
ft. 

*7v7. PFT. a»&t;j:ie«)tt!Oft^5r^^r ft 7 a 'S v 
^fcSAvTM'ft. 6BOOOyot,*it, A»ma(Dfj? 



* * * £ SE # C »fl & T $ ^ . 

B>-tcflJia * iv* < x * * n. 3fc. QAMttWtt. 
K^t^tKSTttftP, AM t, T * * u * ^ 

& ft y « < « ft<o^tt« m« tariir * c t #t * * . je^i, 

**Att. RBf>7b- 4 o<!>*mK:»WL*:t,© 

-2*-*fcifl»Tft£fc#T!*ft. 

^ t/^- K * x 7 551^89 to vnx *i mefl u 7b, U//.L«i*^ t ^ 
* ft . 

*?Ht*. 2»VAf Ai:»ju**(!)fKri^. 
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Talacaa»lac«tiona, Vol ok 19, ro. lo. i« av w 

3«hn«M, -*c Ccaawi Load coat jba r« solution 
X« Coning-, aa« paaa» Slj to Mr. 



A 


OS, A, 


A.r 


OS, A, 


A 


VS, A, 
1 1 AO 


A 


US, A* 


A 


US, A, 


A 


US, A. 
197* 


a,f 


OS, A, 
1JA3 



r 1««S 
J una 

1W, A, 3.810,01* (Millar I 07 nay im 
OS, A. 4, lag, 581 (BitMA «t 04 flay 1982 



a-i7 

1-17 
1-17 

1-S, 10-12. 17 
1-5,10-13,17 

<-e.u-is 

6-9, 13-15 



17 Juna 1966 



1 0 JUL B86 



A jus', A, 4,047,133 

A iVS. A, 4,494,238 
11985 



A ilJS, A, A, 4.95, 8X9 

A US, A, 4.466,336 
HovrabftT 1904 

A OS, A, 4 t 4J9,70l 
1984 

A 'PS, A, 3. 735.736 
1973 

A 03, A. 4,315.319 

A,T ' US, A. 4,573.133 

A IIS. A. 4,392.225 



jl -5, 10-12.17 



CThtrlon) 06 Scpcccnber 1977 ( 1-5 

(Groth, Jr.) 15 January j 1-3 

(Acimpon) 22 January L985 

(Cacebpol* «c al.) 20 'l-S, 10-12, 17 

(Lamlral at al.) 10 July 9.16,17 

(Xaneko at al.) 28 Augurc 9,16,17 

(White) 09 Fabru.ry 1982 1*3.10.12.17 

(Vhtca) 25 rabni.ry 1986 U5.l0-U.l7 

(Uorcwan) 03 July 1J83 1-5,10-17,17 
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